ABSTRACT. Medetomidine, an α 2 -adrenoceptor agonist, was reported to decrease tear flow in some species. However, there are no reports about the effect of medetomidine on tear flow in pigs. The purpose of this study was to elucidate it. The study was performed in 10 clinically normal female Landrace pigs aged 3 months. Tear flow was measured by the Schirmer tear test (STT) I before (baseline) and 15 and 30 min after intramuscular administration of 80 µg/ kg medetomidine. Compared to the STT I value at baseline, the value decreased significantly at 30 min after administration in both the left and right eyes. In pigs treated with medetomidine, an artificial tear solution or ophthalmic gel should be applied to protect the ocular surface.
doi: 10.1292/jvms. All statistical analyses were performed using statistical software (GraphPad Prism 7, GraphPad Software, CA, U.S.A.). The Friedman test for repeated measures was used to evaluate the time of each treatment. The Dunn's test was used to compare the baseline value with the mean value at each time point, when a significant difference was detected by the Friedman test. Differences between the left and right eyes at each time point were examined using the Wilcoxon matched-pairs signed-rank test. STT I data are reported as mean ± SD. Significance for all statistical analyses was set at P<0.05.
There were no significant differences in the STT I value at each time point between the left and right eyes (P=0.38, 0.43, and 0.65 at 0, 15, and 30 min, respectively, after administration). Compared to baseline values (left, 14.7 ± 3.1 mm/min; right, 15.6 ± 3.1 mm/min), STT I values decreased significantly at 30 min after medetomidine administration (left, 4.4 ± 2.6 mm/ min, P<0.05; right, 4.7 ± 2.8 mm/min, P<0.05) in both the left and right eyes (Fig. 1) . At 15 min after administration, STT I value showed tendency of decrease, but the decrease was not statistically significant in either eye (left, 10.1 ± 5.6 mm/min, P=0.28; right, 9.2 ± 4.8 mm/min, P=0.06).
STT values before medetomidine administration in this study were in agreement with the reference value (mean ± SD, 15.6 ± 3.7 mm/min; range 10-22 mm/min) reported previously [17] . Similar to that reported previously, there were no significant differences between the left and right eyes in this study. In the previous study, the STT value for juvenile pigs (age, <6 months; body weight, 12-15 kg) was significantly lower than the value for adult pigs (age, 1-1.5 years; body weight, 120-200 kg). A comparison of the results of the present study with the mean values reported previously showed that the mean STT I value of the tested pigs (age, 3 months; body weight, 32.7-47.2 kg) was higher than the mean STT I value of the juvenile pigs (mean ± SD, 12.6 ± 2.0 mm/min), and was lower than that of the adult pigs (mean ± SD, 18.7 ± 2.1 mm/min) [17] . These results were consistent with the idea that STT values increase with an increase in body weight and age, as reported in dogs and pigs [3, 17] . Differences in the STT I value between male and female pigs were not investigated in the present study because previously sex was reported not to affect STT I values in pigs [17] .
STT I values in pigs treated with medetomidine decreased significantly at 30 min after administration. Similar changes were observed in dogs and cats previously [6, 7] . These findings suggested that the medetomidine-induced decrease in tear flow measured by STT I was involved with the common mechanism in some mammal species. In our previous study, not only medetomidine but also xylazine decreased STT I values in dogs and cats [6, 7] . While medetomidine has affinity for both α 2 -adrenoceptor and imidazoline receptor, xylazine has no affinity for the imidazoline receptor [5] . Furthermore, atipamezole, an α 2 -adrenoceptor antagonist, was reported to reverse the medetomidine-induced decrease in STT I value in dogs [14] . Thus, it was suggested that the decrease in tear flow measured by STT I in pigs treated with medetomidine was also mediated by α 2 -adrenoceptors, similar to that in dogs and cats. However, such mechanisms involving the α 2 -adrenoceptor have not yet been elucidated in any species.
In the present study, the dose of medetomidine tested was 80 µg/kg. Furthermore, the observation time was limited up to 30 min after administration. These limitations of the study did not allow a discussion of dose dependence of medetomidine's effect on tear flow in pigs.
As mentioned above, decreased tear flow might be one of the causes of damage to the ocular surface including the cornea, which is involved in pain or irritation in animals. It could damage the vision at worst. When pigs are sedated or anesthetized with medetomidine at the dose reported in the present study, an artificial tear solution or ophthalmic gel should be applied to protect the ocular surface in addition to careful observation. 
